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Injury Type  Crew  Passengers  Total 
Fatal  0  5  5 
Serious  0  4  4 
Minor  2  10  12 
None  0  4  4 








































Raven*  30  35  2 
Phoenix  30  35  2 
Migeni  30  35  2 
Patrick Duffy  25  30  2 












































































































































































































































































Gender and Age  Weight 1960‐1962  Weight 1999‐2002  Weight 2003‐2006 
Males  ages 20‐74  166.3  191.0  194.7 
























































































































































































































































































































































(P1 + P2 + P3 + P4 + … + Pn-1 + Pn) ≤ M 
Where:  
P= Passenger’s Weight  
n= Total Number of Passengers  

















  Avg. Weight (lbs.)  Rounded (lbs.)  Approximation 
Number  
Men  194.7  200 6
Women  164.7  167 5










NApprox # = WAverage / 33.3 
Where: 
NApprox # = Approximation Number 










MNumber = M /33.3 
Where: 
MNumber = Maximum Approximation Number 











  Height   
   Short Middle Tall 
Waist Small 157 168 180
 Average 168 180 194





























































M / 185 lbs = NMaximum 
Where: 
NMaximum = Maximum Number of Passengers Allowed 















(NMales ×195lbs) + (NFemales × 165lbs) ≤ M 
Where: 
NMales = Total Number of Males 
NFemales = Total Number of Females 




 Number of Females Average Weight = 165lbs     CDC 
Weights 0 1 2 3 4 5 6 7 8 9 10 11 12 
 0 0 165 330 495 660 825 990 1155 1320 1485 1650 1815 1980
Number 1 195 360 525 690 855 1020 1185 1350 1515 1680 1845 2010 2175
Of 2 390 555 720 885 1050 1215 1380 1545 1710 1875 2040 2205 2370
Males 3 585 750 915 1080 1245 1410 1575 1740 1905 2070 2235 2400 2565
 4 780 945 1110 1275 1440 1605 1770 1935 2100 2265 2430 2595 2760
Average 5 975 1140 1305 1470 1635 1800 1965 2130 2295 2460 2625 2790 2955
Weight 6 1170 1335 1500 1665 1830 1995 2160 2325 2490 2655 2820 2985 3150
195lbs 7 1365 1530 1695 1860 2025 2190 2355 2520 2685 2850 3015 3180 3345
 8 1560 1725 1890 2055 2220 2385 2550 2715 2880 3045 3210 3375 3540
 9 1755 1920 2085 2250 2415 2580 2745 2910 3075 3240 3405 3570 3735
 10 1950 2115 2280 2445 2610 2775 2940 3105 3270 3435 3600 3765 3930
 11 2145 2310 2475 2640 2805 2970 3135 3300 3465 3630 3795 3960 4125















 Number of Females      CDC 
Weights 0 1 2 3 4 5 6 7 8 9 10 11 12 
 0                       0 0 
Number 1         1     
Of 2       2       
Males 3     3         
 4   4           
 5 
UNDERWEIGHT 
5             
 6         6 6     
 7       7         
 8     8           
 9   9         
OVERWEIGHT 
    
 10 10                         
 11                           











(NMen × [194lbs (+5lbs in winter months)]) 
+ (NWomen × [173lbs (+5lbs in winter months)]) 




NMen = Number of Men (14 yrs old +) 
NWomen = Number of Women (14 yrs old +) 
NChildren = Number of Children (2-13 yrs old) 



















 Number of Females         FAA 
Segmented 
Weights 0 1 2 3 4 5 6 7 8 9 10 11 12 
 0           1125 1278 1491 1704 1827 2030 2233 2364
Number 1 Doesn’t apply, too small.  1145 1296 1512 1728 1845 2050 2255 2388 2587
Of  2       1165 1320 1533 1744 1863 2070 2277 2400 2600 2800
Males 3     1185 1338 1554 1768 1890 2090 2288 2424 2626 2814 3015
 4   1205 1356 1568 1784 1908 2110 2310 2448 2639 2842 3030 3232
 5 1225 1380 1589 1808 1926 2130 2332 2460 2665 2856 3060 3248 3366
 6 1398 1610 1824 1944 2150 2354 2484 2678 2884 3075 3280 3383 3582
 7 1631 1848 1971 2170 2376 2508 2704 2898 3090 3296 3400 3600 3781
 8 1864 1989 2190 2398 2520 2717 2912 3120 3312 3417 3618 3800 4000
 9 2007 2210 2409 2544 2743 2940 3135 3328 3451 3636 3819 4020 4221
 10 2230 2431 2568 2756 2954 3150 3360 3468 3654 3857 4040 4242 4422
 11 2453 2580 2782 2982 3180 3376 3485 3672 3876 4060 4242 4444 4646













 Number of Females         FAA 
Segmented 
Weights 0 1 2 3 4 5 6 7 8 9 10 11 12 
Number 0                   0       
Of 1       1         
Males 2     2           
 3   3             
 4 
UNDERWEIGHT 
4               
 5         5   
 6       6     
 7     7       
 8 8 8         
 9           
OVERWEIGHT 
  
 10                           
 11                           





































NBuzzer × W ≤ M 
Where:  
NBuzzer= Number of Times the Buzzer Sounds  
W = Weight Associated With Platform  





























(N1 × W1) + (N2 × W2) + (N3 × W3) + • • • + (Nn × Wn) ≤ M 
Where:  
N1= Number of Times the Rod reaches Line 1 
N2= Number of Times the Rod reaches Line 2 
N3= Number of Times the Rod reaches Line 3 
Nn= Number of Times the Rod reaches Line n 
W1= Weight associated with Line 1  
W2= Weight associated with Line 2  
W3= Weight associated with Line 3 
Wn= Weight associated with Line n 











































(N1 × 138lbs) + (N2 × 152lbs) + (N3 × 164lbs) + (N4 × 177lbs) + (N5 × 192lbs) + 
(NPassage × 211lbs) ≤ M 
Where:  
N1 = Number of passengers that pass through Gate 1 
N2 = Number of passengers that pass through Gate 2 
N3 = Number of passengers that pass through Gate 3 
N4 = Number of passengers that pass through Gate 4 
N5 = Number of passengers that pass through Gate 5 
NPassage = Number of passengers that passed through the extra passage 






























X  X  X         
Number 
Approx. 
X    X  X       
Estimations by 
Size 
X    X  X  X     
Load Marks  X          X   




X             
FAA Standard  
Weights 




X        X     
Scales  X    X        X 
Fulcrum  X    X        X 
Floating Barge  X    X        X 







































































































X      X  X   
Number 
Approx. 
X      X  X  X 
Estimations by 
Size 
X      X  X  X 
Load Marks  X      X  X   




X      X  X   
FAA Standard 
Weights 




X        X   
Scales  X  X  X  X  X   
Fulcrum  X  X  X  X  X   
Floating Barge  X  X  X  X  X   














NSST × AVG = M 
Where: 
NSST = Number of Passengers Allowed on the vessel’s current SST 
AVG = Average Weight associated with the Vessel (Normally 160lbs) 









































































































































































































































































 0 0 312 538 208 592 177 611 
Success 














































 0 0 318 284 212 271 105 341 
Success 





































 0 0 317 222 211 349 165 314 
Success 














































 0 0 615 963 410 1,107 336 1,019 
Success 












































 0 0 625 385 417 401 222 456 
Success 





































 0 0 627 439 418 690 343 548 
Success 












































 0 0 1,858 2,631 1,330 3,118 965 2,927 
Success 











































 0 0 1,891 823 1,290 1,015 647 1,168 
Success 







































 0 0 1,891 1,323 1,412 2,080 982 1,727 
Success 






















































































































































































































































































































































































































































this  gross  tonnage  is  established,  the  number  of  passengers  that  the  vessel  carries  is 
considered. This breakdown will help categorize vessels  into subchapters which contain all of 
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Proposed Rules 
DEPARTMENT OF HOMELAND 
SECURITY 
Coast Guard 
46 CFR Parts 71, 114, 115, 122, 
170, 
171, 172, 174, 175, 176, 178, 
179, and 
185 
[Docket No. USCG–2007–0030] 
RIN 1625–AB20 
Passenger Weight and 
Inspected 
Vessel Stability Requirements 
AGENCY: Coast Guard, DHS. 
ACTION: Notice of proposed 
rulemaking. 
SUMMARY: The Coast Guard 
proposes to amend its regulations 
governing the stability of passenger 
vessels and the maximum number 
of passengers that may safely be 
permitted on board a vessel. The 
average American weighs 
significantly more than the assumed 
average weight per person utilized 
in current regulations, and the 
maximum number of persons 
permitted on a vessel is determined 
by several factors, including an 
assumed average weight 
for each passenger. Updating 
regulations to more accurately 
reflect today’s average weight per 
person will maintain intended safety 
levels by taking this weight increase 
into account. The Coast Guard is 
also taking this opportunity to 
clarify and update intact stability 
and subdivision and damage 
stability regulations. 
DATES: Comments and related 
material must reach the Docket 
Management Facility on or before 
November 18, 2008. Comments sent 
to the Office of Management and 
Budget (OMB) on collection of 
information must reach OMB before 
November 18, 2008.  
ADDRESSES: You may submit 
comments identified by Coast 
Guard docket number USCG–2007–
0030 to the Docket Management 
Facility at the U.S. Department of 
Transportation. To avoid 
duplication, please use only one of 
the following methods: 
(1) Online: http:// 
www.regulations.gov. 
(2) Mail: Docket Management 
Facility 
(M–30), U.S. Department of 
Transportation, West Building 
Ground Floor, Room W12–140, 
1200 New Jersey Avenue, SE., 
Washington, DC 20590–0001. 
(3) Hand delivery: Room W12–140 
on the Ground Floor of the West 
Building, 1200 New Jersey Avenue, 
SE., Washington, DC 20590, 
between 9 a.m. and 5 p.m., Monday 
through Friday, except Federal 
holidays. The telephone number is 
202–366–9329. 
(4) Fax: 202–493–2251. 
You must also send comments on 
collection of information to the 
Office of Information and 
Regulatory Affairs, Office of 
Management and Budget. To 
ensure that the comments are 
received on time, the preferred 
method is by email at 
oira_submission@omb.eop.gov 
or fax at 202–395–6566. The 
subject line should include the 
docket number (USCG–2007–0030) 
and say ATTN: 
Desk Officer, U.S. Coast Guard, 
DHS. An alternate, though slower, 
method is by U.S. mail to the Office 
of Information and Regulatory 
Affairs, Office of Management and 
Budget, 725 17th Street, NW., 
Washington, DC 20503, 
Attn: Desk Officer, U.S. Coast 
Guard. 
You may inspect the material 
proposed for incorporation by 
reference at room 1308, U.S. Coast 
Guard Headquarters, 2100 Second 
Street, SW., Washington, DC 
20593–0001 between 9 a.m. and 4 
p.m., Monday through Friday, 
except Federal holidays. The 
telephone number is 202–372–1372. 
Copies of the material are available 
as indicated in the ‘‘Incorporation 
by Reference’’ section of this 
preamble. 
FOR FURTHER INFORMATION 
CONTACT: If 
you have questions on this proposed 
rule, call Mr. William Peters, U.S. 
Coast Guard, Office of Design 
Engineering Standards, Naval 
Architecture Division (CG–5212), 
telephone 202–372–1371. If you 
have questions on viewing or 
submitting material to the docket, 
call Ms. Renee V. Wright, Program 
Manager, Docket Operations, 
telephone 202–366–9826. 
SUPPLEMENTARY INFORMATION: 
Table of Contents for the Preamble 
I. Public Participation and Request for 
Comments 
A. Submitting Comments 
B. Viewing Comments and Documents 
C. Privacy Act 
D. Public Meeting 
E. Technical Review by Society of 
Naval 
Architects and Marine Engineers 
II. List of Acronyms 
III. List of Terms 
IV. Background and Purpose 
V. Discussion of Proposed Rule 
A. Vessel Stability 
Part One—Explanation 
Part Two—Analysis 
Part Three—Assessment Methodology 
B. Weight of Passengers and Crew 
C. Notes on Pontoon Vessels 
D. SOLAS and Resolution A.265 
E. Corrections, Clarifications, and 
Updates 
F. American Bureau of Shipping 
G. Discussion of Proposed Amendments 
by Section 
VI. Incorporation by Reference 
VII. Regulatory Analyses 
A. Regulatory Planning and Review 
B. Small Entities 
Number of Small Entities Affected 
Types of Entities Affected 
Other Federal Rules 
Regulatory Alternatives 
C. Assistance for Small Entities 
D. Collection of Information 
E. Federalism 
F. Unfunded Mandates Reform Act 
G. Taking of Private Property 
H. Civil Justice Reform 
I. Protection of Children 
J. Indian Tribal Governments 
K. Energy Effects 




I. Public Participation and 
Request for 
Comments 
We encourage you to participate in 
this rulemaking by submitting 
comments and related materials. All 
comments received will be posted, 
without change, to http:// 
www.regulations.gov and will 
include any personal information 
you have provided. We have an 
agreement with the Department of 
Transportation (DOT) to use the 
Docket Management Facility. 
Please see DOT’s ‘‘Privacy Act’’ 
paragraph below. 
A. Submitting Comments 
If you submit a comment, please 
include the docket number for this 
rulemaking (USCG–2007–0030), 
indicate the specific section of this 
document to which each comment 
applies, and give the reason for each 
comment. We recommend that you 
include your name and a mailing 
address, an e-mail address, or a 
phone number in the body of your 
document so that we can contact 
you if we have questions regarding 
your submission. 
You may submit your comments 
and material by electronic means, 
mail, fax, or delivery to the Docket 
Management Facility at the address 
under ADDRESSES; but please 
submit your comments and material 
by only one means. If you submit 
them by mail or delivery, submit 
them in an unbound format, no 
larger than 81⁄2 by 11 inches, suitable 
for copying and electronic filing. If 
you submit them by mail and would 
like to know that they reached the 
Facility, please enclose a stamped, 
self-addressed postcard or envelope. 
We will consider all comments and 
material received during the 
comment period. We may change 
this proposed rule in view of them. 
B. Viewing Comments and 
Documents 
To view comments, as well as 
documents mentioned in this 
preamble as being available in the 
docket, go to 
http://www.regulations.gov at any 
time. Enter the docket number for 
this rulemaking (USCG–2007–
0030) in the Search box and click 
‘‘Go >>.’’ You may also visit the 
Docket Management h PROPOSALS2 
Facility in Room W12–140 on the 
ground floor of the DOT West 
Building, 1200 New Jersey Avenue, 
SE., Washington, DC 20590, 
between 9 a.m. and 5 p.m., Monday 
through Friday except Federal 
holidays. 
C. Privacy Act 
Anyone can search the electronic 
form of all comments received into 
any of our dockets by the name of 
the individual submitting the 
comment (or signing the comment, 
if submitted on behalf of an 
association, business, labor 
union, etc.). You may review the 
Department of Transportation’s 
Privacy Act Statement in the 
Federal Register 
published on April 11, 2000 (65 FR 
19477), or you may visit http:// 
DocketsInfo.dot.gov. 
D. Public Meeting 
We do not now plan to hold a public 
meeting. But you may submit a 
request for one to the Docket 
Management Facility at the address 
under ADDRESSES explaining why 
one would be beneficial. If we 
determine that one would aid this 
rulemaking, we will hold one at a 
time and place announced by 
a later notice in the Federal 
Register. 
E. Technical Review by Society of 
Naval 
Architects and Marine Engineers 
An ad hoc panel of the Society of 
Naval Architects and Marine 
Engineers 
(SNAME) has reviewed reports 
delivered to the Coast Guard by 
BMT 
Designers and Planners and CSC 
Advanced Marine Center and 
provided technical advice 
concerning vessel stability and 
increased passenger weight. 
SNAME is a nonprofit, 
professional society, and the panel’s 
28 experienced naval architects are 
able to provide technical peer 
review from a broad cross-section 
of the designers, builders and 
operators of passenger vessels. The 
Charter for Ad Hoc Panel 15 on 
Loading Criteria for People Aboard 
Passenger Vessels and a 
memorandum from the panel’s 
chairman to the Coast Guard 
concerning the Phase 1 Impact 
Analysis Report from BMT 
Designers and Planners are 
available in the docket at http:// 
www.regulations.gov. A list of the 
panel’s members and information 





The Coast Guard will make any 
additional reports from the ad hoc 
panel available to the public by 
posting them to the docket. 
II. List of Acronyms 
2008 IS Code International Code on 
Intact 
Stability, 2008 
ABS American Bureau of Shipping 
CDC Centers for Disease Control and 
Prevention 
CFR Code of Federal Regulations 
COI Certificate of Inspection 
DHS Department of Homeland Security 
DOT Department of Transportation 
FAA Federal Aviation Administration 
EO Executive Order 
FR Federal Register 
GM Metacentric height 
LBP Length Between Perpendiculars 
LCG Longitudinal Center of Gravity 
MARPOL International Convention for 
the Prevention of Pollution from Ships 
MSC Marine Safety Center 
NHANES National Health and Nutrition 
Examination Survey 
MISLE Marine Information for Safety 
and Law Enforcement 
NAICS North American Industry 
Classification System 
NEPA National Environmental Policy 
Act of 1969 NPRM Notice of Proposed 
Rulemaking NTSB National 
Transportation Safety Board 
OCMI Officer in Charge, Marine 
Inspection OMB Office of Management 
and Budget PSSC Passenger Ship Safety 
Certificate PSST Pontoon Simplified 
Stability Proof Test SBA United States 
Small Business Administration 
SNAME Society of Naval Architects 
and Marine Engineers 
SOLAS International Convention for the 
Safety of Life at Sea 
SST Simplified Stability Proof Test 
U.S.C. United States Code 
VCG Vertical Center of Gravity 
III. List of Terms 
Angle of heel means the angle of the 
vessel’s centerline to the upright 
when the vessel is inclined. 
Deadweight survey: See lightweight 
survey. 
Draft means the vertical distance 
from the bottom of the hull (i.e., the 
99 
 
keel) or another point that protrudes 
below the hull to the waterline. 
Exposed waters generally means 
more than 20 nautical miles from a 
harbor of safe refuge. 
Flush deck means any continuous, 
unbroken deck from stem to stern. 
Freeboard means the vertical 
distance from the deck edge to the 
waterline. A decrease in freeboard 
(i.e. reduced freeboard) corresponds 
to an increase in draft. 
Heel is the degree to which a ship 
leans transversely as a result of 
variable and dynamic external 
forces. 
Heeling moment is generally a force 
acting through a distance that causes 
a vessel to roll or heel to one side. A 
heeling moment that is larger than 
the vessel’s righting ability can 
cause the vessel to overturn or 
capsize. Coast Guard requirements 
limit the amount of heel a vessel can 
have when wind or passenger 
movement causes the heeling 
moment. Inclining or stability test is 
a methodical process that involves 
moving a series of known weights 
on a vessel and measuring the 
resulting change in the equilibrium 
heel angle to determine the vessel’s 
stability characteristics. 
Intact stability generally means the 
stability properties of a vessel 
without any damage to its watertight 
buoyancy volume. 
Length between perpendiculars 
(LBP) means the length of the 
summer load waterline from the 
vessel’s stern post to the point 
where it crosses the vessel’s 
stem. 
Lightship displacement or 
lightweight means the weight of a 
vessel that is complete in all 
respects, but without consumables, 
stores, cargo, passengers, crew, and 
their effects, and without any liquids 
on board except fixed ballast and 
machinery and piping fluids, such 
as lubricants and hydraulics, which 
are at operating levels. 
Lightweight survey is a part of the 
stability test that determines any 
changes in lightship displacement 
and longitudinal center of gravity 
(LCG). It involves taking an audit 
of all items that should be added, 
deducted, or relocated on a vessel so 
that the observed condition of the 
vessel can be adjusted to the 
lightship condition. Often referred 
to as a deadweight survey. 
Longitudinal center of gravity 
(LCG)means the location along the 
vessel’s length at which the total 
weight of the vessel may be 
assumed to act. Master means a 
person holding a valid license that 
authorizes that person to serve as a 
master of a passenger vessel. 
Open boat means a vessel not 
protected from entry of water by 
means of a complete weathertight 
deck.  
Operator means the person or entity 
who provides operational 
instructions to and receives reports 
from the master of the vessel and is 
responsible for the vessel’s  
maintenance and repair, schedule of 
operations, crewing, etc. 
Owner means the person or entity 
holding title to the vessel. 
Partially protected waters generally 
means not more than 20 nautical 
miles from a harbor of safe refuge. 
Passenger heel refers to the heeling 
moment that occurs when 
passengers move to one side of the 
vessel’s centerline, causing the 
vessel to roll, or heel. 
Pontoon vessel generally means any 
vessel having two or more sealed 
hulls, which are structurally 
independent and detachable from 
the vessel’s deck or cross structure. 
Protected waters generally means 
sheltered waters that present no 
special hazards. 
Sailing vessel means a vessel that is 
propelled by wind, using sails. 
Subdivision and damage stability 
refers to the stability characteristics 
of a vessel when damaged, 
generally focusing on flooding of 
watertight compartments. 
Vertical center of gravity (VCG) 
means the height above the keel at 
which the total weight of the vessel 
may be assumed to act. 
Vessel stability refers to the 
tendency of a ship to remain upright 
or return to upright when inclined 
by forces that are caused by the 
action of waves, wind, passenger 
movement, etc.  
Waterplane means the horizontal 
area obtained from the intersection 
of the ship’s hull with the water’s 
surface at a particular draft. The 
waterplane area is used to calculate 
how much immersion will be 
caused by additional weight. 
Wind heel refers to the heeling 
moment caused when the wind acts 
on the lateral area of the vessel 
above the waterline and causes the 
vessel to roll, or heel. 
IV. Background and Purpose 
The total number of persons 
permitted on a passenger vessel, 
inspected and certificated under 46 
CFR Subchapters H, K or T, is 
limited by a number of different 
design factors, one of which is 
stability. Stability requirements 
include intact stability for almost all 
vessels, as well as subdivision and 
damage stability generally for any 
vessel carrying more than 49 
passengers and all vessels over 65 
feet in length. This NPRM is 
intended to clarify and update both 
intact stability and subdivision and 
damage stability regulations, 
primarily related to the carriage of 
passengers for hire, and to update 
the weight per person used for 
all vessels. The intent of this 
rulemaking is to ensure that each 
vessel operates without being 
overloaded. The overall good safety 
record of the passenger vessel 
industry reflects safety factors 
inherent in the stability 
requirements applied to passenger 
vessels. Increasing the passenger 
weight to reflect current data will 
help ensure that the safety margins 
included in our regulations remain 
valid.  
These safety margins operate in two 
ways. The first is through intact 
stability, which generally relates to 
the stability of a vessel in normal 
operation. 
The second is through subdivision 
and damage stability, which 
generally relates to the stability of a 
vessel in an emergency involving a 
flooded condition. 
A vessel’s stability information, 
including any restrictions on route 
and the number of passengers 
permitted, is provided to the vessel 
operator most often in the form of a 
stability letter issued by the Coast 
Guard’s Marine Safety Center 
(MSC), and/or a Coast Guard 
Certificate of Inspection (COI) 
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issued by the Officer in Charge, 
Marine Inspection (OCMI). When 
both are provided, restrictions on 
the COI govern. The COI is issued 
after the vessel’s stability has been 
evaluated in one of two ways: 
For vessels greater than 65 feet in 
length, stability is evaluated through 
detailed design calculations—
submitted to the MSC—that 
produce the vessel’s stability 
requirements. This process, which 
takes into account the assumed total 
weight of persons on board, is 
described in 46 CFR, subchapter S, 
parts 170 and 171. 
Vessels not greater than 65 feet in 
length normally undergo a 
performance test conducted in the 
presence of the OCMI, instead of 
submitting design stability 
calculations to the MSC (46 
CFR part 178). This performance 
test, which also takes into account 
the assumed total weight of persons 
on board, is either a simplified 
stability proof test (SST) or, if the 
vessel is a pontoon vessel, a 
pontoon simplified stability proof 
test (PSST). The SST is intended to 
evaluate monohull vessels, and the 
PSST is intended to evaluate 
pontoon vessels operating on 
protected waters. For ease of 
discussion, we will use the term 
SST in this preamble to describe 
any simplified stability proof 
test. 
Vessels to which these tests do not 
apply may need to be evaluated 
through design calculations to show 
that they meet intact stability 
requirements. 
Alternately, a vessel might satisfy 
stability requirements by complying 
with a standard acceptable to the 
Commanding Officer, Marine 
Safety Center. Finally, simplified 
subdivision calculations may be 
necessary for some vessels not 
greater than 65 feet in length. 
To arrive at a total assumed weight 
of persons on board for calculating 
stability, an assumed average eight 
per person is used. Section 178.330 
of Title 46 of the CFR specifies that 
the assumed average weight per 
person is 160 pounds, except that 
vessels operating exclusively on 
protected waters and carrying a mix 
of men, women, and children may 
use an average weight of 140 
pounds per person. These weights 
were established in the 1960s. 
In a report issued in October 2004, 
the Centers for Disease Control and 
Prevention (CDC) concluded that 
the average weight of an individual 
in the United States has increased 
dramatically in the last 40 years, 
with the greatest increase seen in 
adults. (The report, Advance Data 
From Vital Health Statistics Mean 
Body Weight, Height,and Body 
Mass Index, United States 
1960–2002, No. 347, October 27, 
2004, is available in the docket.) 
This increase in passenger and crew 
weight can have an adverse effect 
on the stability of passenger vessels 
due to several factors, including 
increased vertical center of 
gravity, reduced freeboard, and 
increased passenger heeling 
moment. 
On December 20, 2004, the 
National Transportation Safety 
Board (NTSB) issued Safety 
Recommendation M–04–04 
(available in the docket), which 
included findings that the current 
140 pound per person weight 
allowance for operations on 
protected waters does not reflect 
actual loading conditions. The 
NTSB recommended that the Coast 
Guard revise its guidance to OCMIs 
for determining the maximum 
passenger capacity of small 
passenger pontoon vessels either by: 
(1) Dividing the vessel’s SST 
weight by 174 pounds per person; or 
(2) restricting the actual cumulative 
weight of passengers and crew to 
the vessel’s SST weight. In 
correspondence to the NTSB dated 
April 7, 2005 (available in the 
docket), the Coast Guard concurred 
that the average weight per person 
used in SSTs needed to be updated, 
and noted that an internal Coast 
Guard study identified the same 
issue. That study, which is entitled 
Study of Effects on Commercial 
Passenger Vessels Due to Weight 
Standards, is available in the 
docket. This notice of proposed 
rulemaking (NPRM) follows notices 
to the public, published in the 
Federal Register on 
April 26, 2006 (71 FR 24732) and 
November 2, 2006 (71 FR 64546), 
recommending voluntary interim 
measures for passenger vessels to 
follow while the Coast Guard 
studied the issue of increased 
passenger weight. In summary, 
those voluntary measures advised 
pontoon vessels and other small 
passenger vessels to (1) more 
stringently monitor wind and wave 
conditions prior to departure and (2) 
begin using 185 pounds as the new 
assumed average weight per person 
when calculating passenger 
capacity. A discussion of how 185 
pounds was chosen is contained in 
the April 26, 2006 notice and in the 
discussion of § 170.090 in this 
preamble. At last count, the Docket 
Management Facility received 108 
comments from the public in 
response to those notices. They are 
posted for public view at 
http://www.regulations.gov under 
docket number USCG–2007–0030, 
and can be viewed by following the 
directions in the ‘‘Viewing 
comments and documents’’ section 
of this preamble. We will respond to 
those comments, together with 
comments received in response to 
this NPRM, when we publish an 
effective rule. Finally, this proposed 
rule is an opportunity to identify 
where corrections, clarifications, 
and updates need to be made to 
existing regulations. These proposed 
changes, which would include 
changes in international 
requirements, will be discussed in 
greater detail later in this preamble, 
under ‘‘Corrections, Clarifications, 
and Updates.’’ 
V. Discussion of Proposed Rule 
For easier reference, we have 
divided this discussion into the 
following topics: A. Vessel 
stability; B. Weight of Passengers 
and Crew; C. Notes on Pontoon 
Vessels; D. SOLAS and Resolution 
A.265; E. Corrections, 
Clarifications, and Updates; F. 
American Bureau of Shipping; and 
G. Discussion of Proposed 
Amendments by Section. 
A. Vessel Stability 
An increase in passenger and crew 
weight will typically have an 
adverse effect on vessel stability. 
Whether or not such additional 
weight would result in non-
compliance of a vessel with 
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applicable stability criteria depends 
upon the amount and location of the 
additional weight, the degree by 
which the vessel demonstrated 
compliance with the stability criteria 
previously, and which of the criteria 
was limiting, if any. Historically, a 
margin of safety has been built into 
the requirements for both intact 
stability and subdivision and 
damage stability. The standards for 
intact stability criteria are generally 
designed to provide vessels with 
adequate ability to resist overturning 
heeling moments, such as those 
caused by wind or passenger weight 
shifting to one side. Standards for 
subdivision and damage stability are 
designed to address the worst case 
loading conditions and certain 
flooding scenarios that could 
occur as a result of accidental 
damage. 
Although intact stability and 
subdivision and damage stability 
standards address different stability 
risks, we believe that these two 
stability standards together are 
responsible in part for the good 
safety record of the passenger vessel 
industry. Therefore, we are 
proposing that intact stability and 
subdivision and damage stability 
requirements utilize an updated 
assumed average weight per person. 
We also propose adding more 
specific requirements for a vessel 
owner or operator to show that the 
vessel meets intact stability and 
subdivision and damage stability 
standards, including provisions 
accounting for possible changes in 
vessel and weight per person. These 
requirements will improve a 
master’s ability to meet stability 
criteria for the intended service 
and also avoid overloading the 
vessel.  
Additionally, to help ensure that 
vessels maintain the intended safety 
levels after initial certification, we 
would clarify the requirement that 
stability information be checked at 
each annual inspection or COI 
renewal to confirm that it is still 
valid for the loading and service 
intended. 
Finally, we propose requiring 
stability verification—including 
calculations—at least every ten 
years. 
We propose detailing these 
requirements in new sections that 
would be added to each of the three 
subchapters that address the 
inspection of passenger vessels. The 
new sections, entitled ‘‘Stability 
Verification,’’ would be added at § 
71.25–50 in subchapter H,  
§ 115.505 in subchapter K, and 
§ 176.505 in subchapter T (all of 
which are contained in chapter I, 
Title 46 of the CFR). Each new 
section would be comprised of 
paragraphs (a), (b), (c) and (d). 
So that owners, operators, and 
OCMIs may clearly understand 
these requirements, how we intend 
to implement them, and the analyses 
upon which they are based, a 
discussion in three parts is given 
below:  
‘‘Part One—Explanation’’ describes 
the purpose and intent behind each 
of the paragraphs—(a), (b), (c), and 
(d)—in the proposed new ‘‘Stability 
Verification’’ sections. ‘‘Part 
Two—Analysis’’ describes the 
process whereby the Coast Guard 
developed an assessment 
methodology for prioritizing the 
vessels that would require stability 
verification. 
‘‘Part Three—Assessment 
Methodology’’ describes the 
methodology to be used by owners, 
operators, and OCMIs to, first, 
determine whether a change in the 
permitted number or distribution of 
passengers might be necessary and, 
second, to assess whether a vessel 
would be likely to require new 
stability testing or evaluation. 
Part One—Explanation 
Paragraph (a) of §§ 71.25–50, 
115.505, 
and 176.505 Paragraph (a) would 
add, as the owner or operator’s 
responsibility, two checks regarding 
the vessel’s stability information. 
First, at each annual inspection and 
Certificate of Inspection (COI) 
renewal, the owner or operator 
would demonstrate that the stability 
information is still appropriate for 
the vessel’s intended loading and 
service. 
This requirement would augment 
the confirmation by a Coast Guard 
marine inspector that a valid 
stability letter is properly posted 
aboard a vessel. 
Second, the owner or operator 
would need to confirm that the total 
weight of gear and variable loads is 
still valid for the intended service. 
(The total weight of gear and 
variable loads, including the 
total weight of persons carried, is 
the basis for the stability letter 
and/or the COI.) The owner or 
operator would need to ensure that 
the master knows both the 
maximum total weight of persons 
and the average weight per person 
on which the total weight is based. 
Currently, all passenger vessels are 
required to comply with a section in 
the ‘‘Operations’’ part of each 
inspection subchapter (§§ 78.17–22, 
122.315, and 185.315 of this title) 
that requires a master to verify, 
prior to departure on every voyage, 
that the loaded vessel complies with 
all stability information, and that the 
stability information is being used 
properly to ensure that the vessel is 
not overloaded. Paragraph (a) would 
add a requirement that the owner or 
operator demonstrate the methods 
the master uses to do this. Such 
methods could include the 
competent reading of loading or 
draft marks, and must include the 
proper use of that information for 
complying with the draft and/or 
freeboard restrictions normally 
contained in the stability letters for 
these types of vessels. If the 
stability information is no longer 
valid, a new stability letter would 
be needed. The new stability letter 
would contain revised operating 
restrictions that the master should 
follow to avoid overloading the 
vessel and to maintain compliance 
with stability requirements. The 
following flowchart illustrates the 
stability confirmation process 
discussed above: 
Paragraph (b) of §§ 71.25–50, 
115.505, and 176.505. This 
paragraph would require a 
vessel’s stability to be verified at 10 
year intervals or when modifications 
are made to the vessel that could 
affect the vessel’s ability to meet 
stability requirements. The 10 year 
‘‘clock’’ would start whenever the 
last stability verification was 
conducted or stability letter was 
issued, or when a determination of 
sister vessel status was made (as 
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permitted in part 170 of Subchapter 
S). The ‘‘clock’’ would be reset 
after each stability verification. For 
a vessel that would be issued a 
SOLAS Passenger Ship Safety 
Certificate (PSSC), the SOLAS 
requirement for a lightweight survey 
to be conducted at least once every 
5 years would constitute a 
verification of the vessel’s 
stability for the purposes of this 
paragraph. In other words, 
paragraph (a) requires the owner or 
operator to make sure that the vessel 
master knows what the vessels’ 
stability limits are, based on the 
most recent stability calculations. 
Paragraph (b) requires new 
calculations of the per-person 
weight, and then requires the use of 
that weight to verify—usually with 
calculations—that the vessel still 
meets applicable stability 
requirements. 
Paragraph (c) of §§ 71.25–50, 
115.505, and 176.505. 
This paragraph would provide the 
minimum requirements for what the 
stability verification required by 
paragraph (b) would include. The 
requirements would vary depending 
on whether the vessel’s stability 
compliance was governed by 
subchapter S or subchapter T of title 
46 CFR.  
Subchapter S requires that detailed 
design calculations be submitted to 
the Marine Safety Center (MSC), as 
described in parts 170 and 171. This 
requirement also applies to all 
subchapter H and K vessels and 
some subchapter T vessels. 
However, a simplified test, either an 
SST or PSST, is performed for most 
subchapter T vessels, as described 
in part 178. In cases where a 
simplified test is neither feasible nor 
appropriate, a stability standard 
would be determined by the MSC. 
Unless the OCMI permits the use of 
another value, the assumed average 
weight per person would be 
determined according to proposed 
paragraph 170.090(d) or 
178.330(a)(4)(ii), whichever is 
applicable. The OCMI may permit 
another value when the owner or 
operator can show that another 
value more accurately represents the 
average weight of persons carried in 
service; for example when the 
vessel carries primarily children. 
Using a total weight of persons 
based on this latest average weight 
per person (i.e., the new total test 
weight), the owner or operator 
would need to verify that the vessel 
meets applicable stability criteria. 
For subchapter S compliance, 
this would mean that calculations 
would need to be performed if the 
total weight of persons carried is 
greater than the total weight used in 
the previous stability verification. 
For vessels undergoing a simplified 
proof test, the owner or operator 
would need to either perform a new 
test using the new total test weight, 
or prove that the vessel could meet 
current applicable requirements 
using data from the most recently 
performed simplified test, if those 
data are valid. 
For vessels meeting subchapter S 
requirements, the verification would 
also include conducting a 
deadweight survey to verify that the 
vessel’s stability characteristics 
have not changed significantly, and 
that it remains in compliance with 
applicable stability criteria. (Coast 
Guard policy for what constitutes a 
significant change is contained in 
Marine Safety Center Technical 
Note (MTN) 04–95, Lightship 
Change Determination; Weight-
Moment Calculation vs. 
Deadweight Survey vs. Full 
Stability Test, available in the 
docket.) If sufficient accuracy can 
be obtained for the stability 
verification prior to the deadweight 
survey, some relaxation in the 
deadweight survey requirements 
could be accepted by the MSC. For 
example, a greater number of tanks 
containing operating liquids could 
be kept at normal levels. If the 
lightship characteristics have 
changed so that stability compliance 
is not assured under the existing 
stability information, a new stability 
analysis— together with associated 
loading calculations—would be 
needed, and a new stability letter 
would be issued. 
When the passenger capacity of a 
vessel is limited by subdivision 
and/or damage stability 
considerations, the proposed 
increase in assumed average 
passenger weight may require a 
corresponding reduction in 
passenger capacity. For example, in 
a passenger vessel to which 46 CFR 
179.220 is applicable, an increase in 
the assumed average weight per 
person could cause either a change 
in freeboard, resulting in a reduction 
in the permissible distance between 
watertight bulkheads (see 46 CFR 
179.220(a)(2)), or a reduction in the 
permitted number of passengers in 
order to remain in compliance with 
existing subdivision and damage 
stability requirements. In a vessel to 
which subchapter S subdivision and 
damage stability requirements are 
applicable, increased passenger 
weight could cause the margin line 
to become submerged in the flooded 
condition, which regulations 
prohibit. Owners of such vessels as 
those discussed above may seek to 
modify their vessels to maintain 
their current passenger count. When 
significant, such modifications may 
be determined by the Coast Guard 
to be ‘‘major conversions.’’ 
When a modification constitutes a 
major conversion, it is appropriate 
to bring the vessel into compliance 
with the latest safety standards 
where it is both reasonable and 
practicable to do so. The cognizant 
OCMI makes a determination on 
which areas of a vessel undergoing 
major conversion must be brought 
into compliance. 
In all cases, for a passenger vessel 
that undergoes a major conversion 
or incurs changes that affect its 
stability, the required verification of 
both intact stability and subdivision 
and damage stability compliance 
would use the latest assumed 
average weight per person. 
Paragraph (d) of §§ 71.25–50, 
115.505, and 176.505. 
This paragraph would permit the 
Coast Guard authority responsible 
for issuing the stability information 
to defer or dispense with stability 
verification based on the vessel’s 
characteristics or the degree to 
which the vessel could be 
affected by increased weight per 
person or vessel weight. For vessels 
that are subject to subchapter S 
requirements, this authority is 
normally the Commanding Officer, 
Marine Safety Center; for vessels 
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whose stability is based on a 
simplified stability test, this 
authority is normally the OCMI. 
Analyses described under the 
ensuing ‘‘Part Two—Verification 
Process’’ of this preamble showed 
that some vessel types experience a 
negligible effect from increased 
passenger weight. These vessel 
types include sailing vessels, 
vessels that carry substantial cargo 
amounts compared to the passenger 
weight, vessels that have an 
established process to avoid 
overloading, and/or vessels that 
follow the voluntary measures for 
prudent operation contained in the 
Federal Register notice published 
on April 26, 2006 (71 FR 24732). A 
more detailed description of those 
vessels relatively unaffected by an 
increase in weight per person can be 
found in ‘‘Part Three—Assessment 
Methodology.’’ 
Part Two—Analysis 
The Coast Guard sponsored an 
analysis of the impact of increased 
weight per person on the U.S. 
inspected passenger vessel fleet. 
From the Marine Information for 
Safety and Law Enforcement 
(MISLE) database, we found that 
nearly 75 percent of the inspected 
U.S. flag passenger vessels are 65 
feet in length or less. The stability 
of most of these vessels was based 
on the performance of a simplified 
stability test (SST), either for a 
monohull or a pontoon passenger 
vessel. 
The analysis showed that the effect 
of increased passenger weight on 
vessels depended on factors not 
included in the MISLE database, 
such as the amount of freeboard and 
draft and whether the vessel is a 
flush deck or open boat type. 
To supplement that study, additional 
stability analyses were performed 
on a number of monohull vessels 
that had undergone SSTs. By 
analyzing the SST results, 
conservative estimates of key 
parameters—such as the moment to 
heel 1 degree—can be made, that, in 
turn, can be used in an assessment 
methodology for intact stability 
verification. 
These analyses were peer-reviewed 
by the Society of Naval Architects 
and Marine Engineers (SNAME) Ad 
Hoc Panel No. 15, which provided 
both a technical appraisal of the 
analyses and recommendations on 
how they could be used. Two of the 
panel’s recommendations are 
associated with the proposed 
prioritizing process: (1) The panel 
recommended the Coast Guard 
adopt a risk-based process that 
looks at relative changes to a 
vessel’s stability characteristics and 
compares these relative changes to 
acceptable limits determined by the 
Coast Guard; and (2) The panel 
recommended the Coast Guard 
adopt a technical process in 
reviewing stability. That process 
would use the stability requirements 
the vessel is designed to meet to 
determine if the vessel has been 
adversely affected by an increase in 
passenger weight such that a new 
stability evaluation should be 
performed. We agree with these 
recommendations. In addition, 
based on the analyses of the impact 
of increased passenger weight on 
the passenger vessel fleet, we 
developed an assessment 
methodology, detailed in ‘‘Part 
Three—Assessment Methodology’’ 
below, that reflects these 
recommendations.  
As stated above, this proposed rule 
would require that a stability 
verification be performed within ten 
years of the date the last stability 
letter was issued or a previous 
stability verification was performed. 
Regardless of when the stability 
information was issued, however, 
all vessels must meet stability 
requirements using the latest 
assumed average weight per person 
immediately upon the effective date 
of this rule. Additionally, in all 
cases, when a vessel or its loading is 
modified in any way that alters its 
stability, a stability verification is 
required as soon as is practicable, 
using the latest assumed average 
weight per person. 
Since a very large portion of 
inspected passenger vessels 
currently have stability letters that 
are more than 10 years old, we 
developed a process that allows 
owners, operators, and OCMIs to 
determine whether the stability 
verification should be conducted as 
soon as is practicable, deferred to a 
later date—most likely the next 
regular inspection—or perhaps 
dispensed with. 
This process would more evenly 
distribute demand for the Coast 
Guard resources that will be 
necessary to guide implementation 
of this proposed rule. 
The following flowchart illustrates 
the prioritizing process, discussed in 
detail below. 
 Three—Assessment Methodology 
The process by which an owner, 
operator, or OCMI would determine 
whether a vessel would need to 
reduce or redistribute passengers 
and whether it would need a new 
stability verification—and how 
soon—is laid out in detail below: 
First for vessels subject to the 
requirements of subchapter S, and 
second for vessels that undergo a 
simplified proof test. 
However, there are several vessel 
categories for which no further 
assessment of passenger weight 
needs to be considered, with the 
exception that a new stability letter 
might be required. No immediate 
stability verification or change to 
passenger capacity is necessary if 
the vessel: 
1. Is a sailing vessel; 
2. Has a Certificate of Inspection 
(COI) 
that permits 86 percent 
(approximately equal to 160 pounds 
divided by 185 pounds) or fewer of 
the passengers permitted by the 
stability letter, and the assumed 
weight per person was 160 or 165 
pounds;  
3. Has a COI that permits 75 percent 
(approximately equal to 140 pounds 
divided by 185 pounds) or fewer of 
the passengers permitted by the 
stability letter, if operating on 
protected waters with a mix of men, 
women, and children, and the 
assumed weight per person was 140 
pounds; 
4. Is permitted to carry an amount of 
cargo, not including passengers, that 
exceeds the total weight of 
passengers carried; or 
5. Ensures that the total weight of 
persons aboard the vessel does not 
exceed the assumed total weight of 
persons used to develop the stability 
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information, which is equal to the 
total test weight.  
Assessment of vessels subject to the 
requirements of subchapter S. 
The SNAME Ad Hoc panel also 
proposed, and the Coast Guard, in 
turn, proposes a process for 
evaluating stability change in these 
vessels using the latest assumed 
average weight per person. By 
following the process below, the 
owner, operator, or OCMI could 
determine the urgency of each 
vessel’s need for a re-evaluation of 
intact stability and prioritize the 
vessel accordingly. The data 
necessary for making the percent 
change and detailed loading 
calculations described below 
should be readily available, as § 
78.17– 22(b) requires that vessel 
masters have the capability to 
determine the vessel’s draft, trim, 
and stability as necessary. 
Evaluation process for a vessel 
subject to the requirements of 
subchapter S. 
The following three assumptions 
were applied: 
1. Wind heel requirements are more 
severe than passenger heel, and this 
doesn’t change with an increase in 
weight per person. Experience has 
shown that passenger heel 
requirements in subchapter S rarely 
exceed wind heel requirements. 
2. Each vessel meets stability 
requirements in its current 
condition, prior to assessing the 
effect of a perperson weight 
increase. Our assessment cannot 
take into account unauthorized 
changes to the vessel or its service. 
3. A small amount of increase in 
weight or vertical center of gravity 
(VCG) will not adversely affect the 
stability of the vessel significantly. 
This approach is taken from MTN 
4– 95 (available in the docket), 
which uses weight-moment 
calculations to assess the absolute 
and relative changes in 
displacement and centers of gravity 
(LCG and VCG). Those changes, in 
turn, can be compared to previously 
determined limits to evaluate the 
relative risk of adverse changes to 
the vessel’s stability. To do this, a 
calculation is needed that relates the 
change in vertical weight moment 
caused by an increase in assumed 
weight per person (VMOMchng) to 
the lightship vertical weight 
moment (VMOMlightship): 
Percent Change = VMOMchng/ 
VMOMlightship ⋅ 100 
Where: 
VMOMchng = (Wpaxnew ¥ Wpaxold) 
⋅ (VCGpax) 
VMOMlightship = lightship weight 
⋅ lightship 
VCG 
VCG = vertical center of gravity above 
baseline 
Wpaxnew = the number of passengers 
multiplied by the latest assumed average 
weight per person 
Wpaxold = the number of passengers 
multiplied by the old assumed average 
weight per person (generally, either 160 
or 165 pounds) 
VCGpax = the overall VCG of the 
passengers 
carried above the baseline 
In making the calculations, 
consistent units must be used. In 
other words, if the lightship weight 
is given in long tons, Wpaxnew and 
Wpaxold must be computed in long 
tons; if the lightship VCG is in feet, 
VCGpax must be in feet; if in meters, 
use meters. MTN 4–95 allows up to 
a 2 percent change in lightship 
weight without verifying weight-
moment calculations. 
Additionally, an OCMI may 
consider the difference in VCG of 
the vessel and the passengers. It 
should be noted that a percent 
change of the vertical moment 
of less than 3 provides a value of 
safety corresponding to the 2 ercent 
displacement allowed in MTN 4–
95. For these reasons, if the percent 
change in vertical moment 
computed by the methodology given 
above is less than 3, an OCMI could 
defer the stability verification to a 
later date, most likely the next 
regularly scheduled inspection. 
If the percent change is 3 or greater, 
and the vessel’s most recent 
stability letter is more than 10 years 
old, detailed stability calculations 
should be performed to determine 
the degree to which, if any, an 
increase in total assumed passenger 
weight would affect the vessel’s 
compliance with the applicable 
stability criteria.  
Evaluation process for a vessel 
undergoing a monohull simplified 
stability proof test. 
This process uses data obtained 
from the SST data form and the 
standards given in 46 CFR 178.330. 
If the data for the SST is not 
available, vessel measurements will 
be necessary to obtain the SST data 
or the moment to heel 1 degree 
(MH1SST) must be estimated as 
described in the steps below: 
1. Using the following equation, 
calculate the additional sinkage in 
inches (centimeters) due to the 
increased passenger weight: 
Sinkage = (Wpaxnew ¥ 
Wpaxold)/Wimmersion 
Where: 
Wimmersion = (Waterplane Area ⋅ Water 
Density/K) in pounds per inch 
(kilograms per centimeter) (this is the 
weight per unit immersion); K = 12 
inches per foot (100 centimeters per 
meter) 
Wpaxnew = the number of passengers 
multiplied by the latest assumed average 
weight per person in pounds (kilograms) 
Wpaxold = the number of passengers 
multiplied by the old assumed average 
weight per person used in the SST 
(generally, either 140 or 160 pounds) in 
pounds (kilograms) 
Waterplane Area = Length ⋅ Beam ⋅ 
Waterplane Coefficient in square feet 
(square meters) 
Waterplane Coefficient = 0.7 for 
monohulls or 0.4 for multihulls, unless a 
more accurate value is known 
Water Density = 64 pounds per cubic 
foot (1,025 kilograms per cubic meter) 
for salt water; 62.4 pounds per cubic foot 
(1,000 kilograms per cubic meter) for 
fresh water 
2. Calculate the location of the new 
maximum allowable immersion 
mark 
(iupright-new) above the upright load 
waterline by subtracting the sinkage 
calculated in step 1 above from the 
SST measured freeboard and 
applying the appropriate formula 
from 46 CFR 178.330(d). If the data 
for an SST is not available, the 
freeboard should be measured with 
the vessel in the condition specified 
in 46 CFR 178.330(a). (In summary, 
this is with the vessel complete in 
all respects, in a fully loaded 
condition, and with all 










































































































































































































































































































































































































  0/100  5/95  10/90  15/85  20/80  25/75  30/70  35/65  40/60  45/55  50/50  55/45  60/40  65/35  70/30  75/25  80/20  85/15  90/10  95/5  100/0 
5  225  226  227  228  229  230  231  232  233  234  235  236  237  238  239  240  241  242  243  244  245 
6‐8  213  214  215  216  217  218  219  220  221  222  223  224  225  226  227  228  229  230  231  232  233 
9‐11  203  204  205  206  207  208  209  210  211  212  213  214  215  216  217  218  219  220  221  222  223 
12‐16  197  198  199  200  201  202  203  204  205  206  207  208  209  210  211  212  213  214  215  216  217 
17‐25  192  193  194  195  196  197  198  199  200  201  202  203  204  205  206  207  208  209  210  211  212 
26‐30  188  189  190  191  192  193  194  195  196  197  198  199  200  201  202  203  204  205  206  207  208 
31‐53  185  186  187  188  189  190  191  192  193  194  195  196  197  198  199  200  201  202  203  204  205 




  0  1  2  3  4  5  6  7  8  9  10 
0            1125  1278  1491  1704  1827  2030 
1  Doesn't apply, too small.  1145  1296  1512  1728  1845  2050  2255 
2        1165  1320  1533  1744  1863  2070  2277  2400 
3      1185  1338  1554  1768  1890  2090  2288  2424  2626 
4    1205  1356  1568  1784  1908  2110  2310  2448  2639  2842 
5  1225  1380  1589  1808  1926  2130  2332  2460  2665  2856  3060 
6  1398  1610  1824  1944  2150  2354  2484  2678  2884  3075  3280 
7  1631  1848  1971  2170  2376  2508  2704  2898  3090  3296  3400 
8  1864  1989  2190  2398  2520  2717  2912  3120  3312  3417  3618 
9  2007  2210  2409  2544  2743  2940  3135  3328  3451  3636  3819 






















































1 25 2+ All Male 25 0 11 13 119 2,779 
2 25 2+ All Male 25 0 7 11 150 3,746 
3 25 2+ All Male 25 0 12 14 127 3,184 
4 25 2+ All Male 25 0 12 15 121 3,029 
5 25 2+ All Male 25 0 8 10 150 3,746 
6 25 2+ All Female 0 25 11 14 115 2,875 
7 25 2+ All Female 0 25 8 13 128 3,212 
8 25 2+ All Female 0 25 10 11 119 2,981 
9 25 2+ All Female 0 25 5 8 152 3,806 
10 25 2+ All Female 0 25 10 13 121 3,020 
11 25 2+ Mixed 14 11 7 10 143 3,586 
12 25 2+ Mixed 12 13 11 16 133 3,321 
13 25 2+ Mixed 12 13 6 9 156 3,888 
14 25 2+ Mixed 11 14 4 8 155 3,864 
15 25 2+ Mixed 14 11 8 13 120 2,998 
16 25 21+ All Male 25 0 0 0 200 5,002 
17 25 21+ All Male 25 0 0 0 184 4,590 
18 25 21+ All Male 25 0 0 0 202 5,044 
19 25 21+ All Male 25 0 0 0 189 4,725 
20 25 21+ All Male 25 0 0 0 203 5,073 
21 25 21+ All Female 0 25 0 0 166 4,146 
22 25 21+ All Female 0 25 0 0 169 4,220 
23 25 21+ All Female 0 25 0 0 172 4,295 
24 25 21+ All Female 0 25 0 0 173 4,317 
25 25 21+ All Female 0 25 0 0 165 4,131 
26 25 21+ Mixed 11 14 0 0 190 4,752 
27 25 21+ Mixed 14 11 0 0 181 4,525 
28 25 21+ Mixed 13 12 0 0 180 4,498 
29 25 21+ Mixed 12 13 0 0 174 4,354 
30 25 21+ Mixed 12 13 0 0 177 4,431 
31 49 2+ All Male 49 0 16 24 144 7,050 
32 49 2+ All Male 49 0 15 26 144 7,034 
33 49 2+ All Male 49 0 22 23 145 7,084 
34 49 2+ All Male 49 0 16 20 144 7,079 
35 49 2+ All Male 49 0 14 24 153 7,490 
36 49 2+ All Female 0 49 15 27 135 6,621 
37 49 2+ All Female 0 49 18 21 141 6,887 
38 49 2+ All Female 0 49 11 20 131 6,414 
39 49 2+ All Female 0 49 14 19 135 6,592 
40 49 2+ All Female 0 49 20 27 124 6,097 
41 49 2+ Mixed 21 28 14 19 150 7,374 























43 49 2+ Mixed 31 18 19 23 145 7,082 
44 49 2+ Mixed 21 28 14 19 153 7,522 
45 49 2+ Mixed 25 24 17 22 136 6,675 
46 49 21+ All Male 49 0 0 0 198 9,711 
47 49 21+ All Male 49 0 0 0 196 9,622 
48 49 21+ All Male 49 0 0 0 201 9,840 
49 49 21+ All Male 49 0 0 0 182 8,932 
50 49 21+ All Male 49 0 0 0 193 9,445 
51 49 21+ All Female 0 49 0 0 166 8,147 
52 49 21+ All Female 0 49 0 0 164 8,025 
53 49 21+ All Female 0 49 0 0 162 7,959 
54 49 21+ All Female 0 49 0 0 149 7,324 
55 49 21+ All Female 0 49 0 0 164 8,045 
56 49 21+ Mixed 22 27 0 0 172 8,451 
57 49 21+ Mixed 28 21 0 0 178 8,710 
58 49 21+ Mixed 30 19 0 0 192 9,417 
59 49 21+ Mixed 18 31 0 0 181 8,856 
60 49 21+ Mixed 30 19 0 0 191 9,357 
61 149 2+ All Male 149 0 39 59 157 23,384
62 149 2+ All Male 149 0 45 66 153 22,811
63 149 2+ All Male 149 0 51 73 144 21,435
64 149 2+ All Male 149 0 51 73 146 21,830
65 149 2+ All Male 149 0 47 60 154 22,932
66 149 2+ All Female 0 149 42 58 141 20,979
67 149 2+ All Female 0 149 42 61 137 20,472
68 149 2+ All Female 0 149 38 58 137 20,455
69 149 2+ All Female 0 149 44 52 138 20,598
70 149 2+ All Female 0 149 43 61 133 19,790
71 149 2+ Mixed 70 79 49 65 140 20,865
72 149 2+ Mixed 68 81 42 61 144 21,490
73 149 2+ Mixed 67 82 37 67 149 22,227
74 149 2+ Mixed 66 83 42 58 138 20,545
75 149 2+ Mixed 74 75 43 66 142 21,176
76 149 21+ All Male 149 0 0 0 190 28,263
77 149 21+ All Male 149 0 0 0 196 29,142
78 149 21+ All Male 149 0 0 0 193 28,693
79 149 21+ All Male 149 0 0 0 190 28,260
80 149 21+ All Male 149 0 0 0 193 28,782
81 149 21+ All Female 0 149 0 0 168 25,103
82 149 21+ All Female 0 149 0 0 168 24,975
83 149 21+ All Female 0 149 0 0 170 25,353
84 149 21+ All Female 0 149 0 0 169 25,128
85 149 21+ All Female 0 149 0 0 164 24,501
86 149 21+ Mixed 71 78 0 0 177 26,298
87 149 21+ Mixed 73 76 0 0 179 26,677
88 149 21+ Mixed 69 80 0 0 183 27,261
89 149 21+ Mixed 66 83 0 0 181 26,016
90 149 21+ Mixed 77 72 0 0 179 26,729
